Abstract: Two types of omphacitites are distinguished in ultramafic mélanges that are intercalated with epidote-blueschist facies schists of the Nishisonogi metamorphic rocks in western Kyushu, Japan. One is an omphacitite layer in a metabasite block, and the other is an omphacitite lens in an albitite block. These omphacitites are principally composed of omphacite with minor amounts of winchite/magnesiohornblende, epidote, albite and titanite. Although the petrographic features of both types are similar, the omphacitite layer is depleted in light rare earth elements (LREE; La, Ce and Nd) compared with the omphacitite lens. In the case of jadeitites, those interpreted as being formed by direct precipitation from aqueous fluids are LREE-depleted, while those interpreted as being formed by metasomatic replacement from protoliths are LREE-enriched. Thus, by analogy, the omphacitite layer may have directly precipitated from aqueous fluids, and the omphacitite lens may be metasomatic in origin. The omphacitite layer has amphibole-rich selvages, which are likely formed by the reaction between the omphacitite-forming fluid and the host metabasite. Mass-balance analysis using the isocon method indicates that the formation of the selvages involves additions of large ion lithophile elements (LILE; Rb, K and Ba), Na and Si to the host metabasite. These components were likely introduced via fluid infiltration. Although the source of the omphacitite-forming fluid is not clear, the LILE-rich composition suggests participation of fluids derived from metapelitic rocks.
Introduction
Omphacitites are rocks composed principally of omphacite, which differ lithologically from eclogites in terms of the lack of garnet. They are typically found as rare constituents of ultramafic mélanges in high-pressure low-temperature (HP/LT) metamorphic belts (Nishiyama, 1989 (Nishiyama, , 1990 Harlow, 1994; Tsujimori, 1997; Bröcker & Enders, 1999 , 2001 Gao & Klemd, 2001; Och et al., 2003; Yi et al., 2006; Miyazoe et al., 2009; Shi et al., 2010; Fu et al., 2012) . In some localities, omphacitites occur together with jadeitites and rodingites (Nishiyama, 1989 (Nishiyama, , 1990 Harlow, 1994; Yi et al., 2006; Shi et al., 2010; Fu et al., 2012; Wang et al., 2012) . These rocks have attracted the attention of petrologists for their unusual petrography and whole-rock chemistry. The formations of jadeitites and rodingites involve enrichments of Na and Ca, respectively, and the formation of omphacitites likely represents the intermediate region between them.
For jadeitites, two petrogenetic models have been proposed: direct precipitation from aqueous fluids and metasomatic replacement from protoliths (cf. Tsujimori & Harlow, 2012) . Rodingites are generally considered as the products of fluid-rock interaction associated with serpentinisation of ultramafic and mafic rocks during ocean-floor and subduction-zone metamorphism (e.g., Bach & Klein, 2009; Li et al., 2010; Wang et al., 2012) . I addition, jadeitized omphacitite (Yi et al., 2006) and jadeitized rodingite (Wang et al., 2012) have been reported from the Myanmar jadeite area, suggesting petrogenetic relationships between omphacitites, jadeitites and rodingites. However, few studies have discussed the petrogenesis of omphacitite itself. In this paper, we describe the mode of occurrence, petrography and whole-rock chemistry of omphacitites from the Nishisonogi metamorphic rocks in western Kyushu, Japan. We discuss the origin of the omphacitites through the comparison of whole-rock trace element patterns with jadeitites. In Jadeitite: new occurrences, new data, new interpretations
